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Preface 
The European ICT Poles of Excellence (EIPE) research project is a joint project of DG CONNECT and 
the JRC Institute for Prospective Technological Studies (Project Nr 31786-2010-06). The overall 
objectives of the EIPE project are to set the general conceptual and methodological conditions for 
defining, identifying, analysing and monitoring the existence and progress of current and future 
EIPE, in order to develop a clear capacity to distinguish these among the many European ICT 
clusters, observe their dynamics and offer an analysis of their characteristics. 
The EIPE project spanned the period between 2010 and 2013. Over this time, it developed a tool 
based on a database of original ICT activity indicators, which was enriched with geographical 
information to allow localisation and aggregation at NUTS 3 level. The tool helps to answer such 
questions as: 
• How is ICT R&D, innovation and economic activity distributed in Europe? 
• Which locations are attracting new investments in the ICT sector?  
• What is the position of individual European locations in the global network of ICT activity?  
The EIPE project had four main steps (see Figure 1). First, European ICT Poles of Excellence were 
defined. Second, a statistical methodology to identify EIPE was elaborated. Third, the empirical 
mapping of EIPE was performed and fourth, an in-depth analysis of five NUTS 3 regions was 
undertaken. This work was documented in a series of five EIPE reports:  
• Defining European ICT Poles of Excellence. A Literature Review, 
• Identifying European ICT Poles of Excellence. The Methodology, 
• Mapping the European ICT Poles of Excellence. The Atlas of ICT Activity in Europe,  
• Analysing the European ICT Poles of Excellence. Case studies of Inner London East, Paris, 
Kreisfreie Stadt Darmstadt, Dublin and Byen Kobenhavn, 
• Key Findings and Implications of the European ICT Poles of Excellence project. 
 
Figure 1: Overview of the EIPE project 
 
 
More information on the European ICT Poles of Excellence (EIPE) project can be found at: 
http://is.jrc.ec.europa.eu/pages/ISG/EIPE.html
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1 Introduction 
This policy brief offers a synthesis of the major findings of the EIPE study, a joint project of the 
JRC-IPTS and DG CNECT. It also provides some insights into the policy implications these findings 
indicate. 
The objective of the EIPE research project was to set the general conceptual and methodological 
conditions for defining, identifying, analysing and monitoring the existence and progress of current 
and future European ICT Poles of Excellence (EIPE), in order to develop a clear capacity to 
distinguish these among the many European ICT clusters, observe their dynamics and offer an 
analysis of their characteristics. According to the definition (Nepelski & De Prato, 2013), EIPE are 
defined as follows: 
European ICT Poles of Excellence are geographical agglomerations of best 
performing Information and Communication Technologies production, R&D 
and innovation activities, located in the European Union, that exert a 
central role in global international networks. 
 
Based on this definition, an empirical framework has been elaborated (De Prato & Nepelski, 2013), 
which is presented in Figure 2. 
Figure 2: Empirical framework to identify ICT Poles of Excellence 
  
The definition of EIPE and the methodology for their identification recognizes that ICT Research and 
Development and Innovation (R&D&I) activities are interlinked with ICT business activity. This is to 
say that for an EIPE, these activities are unlikely to exist in vacuum, but are instead embedded in 
common spatially-agglomerated industrial and business activity, supporting and forming the basis 
of inventive activity. There is a mutual inter-dependency between R&D, innovation and business 
activities, which implies that these are often co-located. This justifies the fact that the EIPE project 
focused on observing these three activities. In addition, acknowledging the importance of 
endowment and global position for the competitiveness of a location, the definition points at three 
characteristics of these activities, i.e. agglomeration, internationalisation and networking. This 
framework served to empirically identify European ICT Poles of Excellence and to map the European 
ICT landscape (De Prato & Nepelski, 2014). 
The study found significant evidence to show that Europe hosts 34 highly ICT intensive regions, 
called here European ICT Poles of Excellence (EIPE). In addition, due to some strong differences 
between the top scoring 34 regions, a distinction between the top three regions, i.e. 1st tier, and 
several dozens of ICT-endowed geographical areas, called here 2nd and 3rd tier regions, is made. 
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Together those 34 regions participate in a networked ecosystem made up of very strong hubs in the 
global ICT innovation system - the 1st tier European ICT Poles of Excellence (EIPE) - and a 
multifaceted periphery with local and global links.  
Despite the highly specific nature of each of these regions showing characteristics that vary 
considerably, their identification and analysis offer some strong implications for policy. 
The current report summarizes the key findings of the project and formulates some implications. It 
proceeds as follows: Section 2 lists the most important key findings of the study, Section 3 gives a 
snapshot of the performance of the three best scoring regions, and Section 4 formulates 
implications of the findings.  
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2 Key findings 
2.1 Finding I: Excellence is scarce 
Regions considered excellent in ICT are defined as those that are geographical agglomerations of 
best performing Information and Communication Technologies production, R&D and innovation 
activities, located in the European Union, that exert a central role in global international networks.  
The EIPE ranking allows us to identify three types of ICT poles of excellence, depending on their EIPE 
Composite Indicator score (see Annex for details). These three types are 1st (value of the EIPE 
Composite Indicator – EIPE CI - above 80), 2nd (60<EIPE CI≤80) and 3rd (40<EIPE CI≤60) tier regions.  
Table 1 shows the ranking and score of these top performing 34 regions (scoring above 40) out of 
1,303 NUTS3 level regions of the European Union. The following three regions were assessed as 1st 
tier EIPEs:  
1. München Kreisfreie Stadt (DE212), Germany (EIPE CI = 100),  
2. Inner London East (UK12), UK (EIPE CI = 97),  
3. Paris (FR101), France (EIPE CI = 95),  
There are eight 2nd tier regions and twenty three 3rd tier regions, i.e. which have EIPE CIs between 41 
and 60. 
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Table 1: Top performing regions according to the EIPE Composite Indicator 
Level EIPE 
Rank 
NUTS3 
Code 
Region name EIPE CI 
1 DE212 München, Kreisfreie Stadt 100 
2 UKI12 Inner London - East 97 
1st
 ti
er
 
3 FR101 Paris 95 
4 DE122 Karlsruhe, Stadtkreis 80 
5 UKH12 Cambridgeshire CC 78 
6 SE110 Stockholms lan 77 
7 DE711 Darmstadt, Kreisfreie Stadt 73 
8 FI181 Uusimaa 70 
9 NL414 Zuidoost-Noord-Brabant 70 
10 NL326 Groot-Amsterdam 64 
2n
d  t
ie
r 
11 BE242 Arr. Leuven 61 
12 DEA22 Bonn, Kreisfreie Stadt 59 
13 FR105 Hauts-de-Seine 59 
14 ITC45 Milano 59 
15 DE300 Berlin 58 
16 IE021 Dublin 57 
17 DEA21 Aachen, Kreisfreie Stadt 55 
18 NL333 Delft en Westland 55 
19 UKJ14 Oxfordshire 51 
20 UKM25 Edinburgh, City of 51 
21 DE111 Stuttgart, Stadtkreis 50 
22 DE125 Heidelberg, Stadtkreis 49 
23 DE21H München, Landkreis 49 
24 BE100 Arr. de Bruxelles-Capitale 48 
25 DK011 Byen Kobenhavn 48 
26 UKJ11 Berkshire 48 
27 AT130 Wien 47 
28 ES300 Madrid 46 
29 UKJ23 Surrey 45 
30 DE712 Frankfurt am Main, Kreisfreie Stadt 44 
31 UKJ33 Hampshire CC 43 
32 DE252 Erlangen, Kreisfreie Stadt 42 
33 FR103 Yvelines 42 
3rd
 ti
er
 
34 DED21 Dresden, Kreisfreie Stadt 41 
Note: The table includes the ranking of 34 best scoring out of the 1303 European NUTS 3 regions, i.e. scoring 
above 41 points on the EIPE Composite Indicator. 1st Tier regions score between 81 and 100, 2nd tier regions 
between 61 and 80 and 3rd tier regions between 41 and 60 on the EIPE CI. The scale of the EIPE Composite 
Indicator represents a normalized scale with minimum 0 and maximum 100. The EIPE raw indicator is a z-
scores indicator computed over equally weighted 42 indicators. For further methodological details please refer to 
Annexes of the current report and to the methodological report documenting the methodology behind the 
EIPE ranking (De Prato & Nepelski, 2013). 
 
When observing the overall distribution of scores among the 1,303 regions studied, the top 34 
regions perform outstandingly. Figure 3 illustrates performance distribution by indicating the 
number of NUTS 3 regions for each of the EIPE CI between 41 and 100. The top 34 regions score 
between 41 and 100. Another 143 regions score between 21 and 40. The remaining 1,126 regions 
score 20 or below, with some scoring 0 (115 regions). Only a very small number of EU regions 
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therefore demonstrate intensive ICT activity and they represent a large share of the total EU ICT 
activity. This concentration is observable in all indicators, i.e. R&D, innovation and business. Their 
distribution shows that excellence is concentrated in a very small number of EU regions. 
Figure 3: Frequency of EIPE Composite Indicator values 
 
Note: The figure represents the distribution of the EIPE Composite values across 1303 European NUTS3 regions. For further methodological 
details can be found in De Prato and Nepelski (2013). 
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2.2 Finding II: Strong clustering of ICT activity 
Only a very small number of EU regions demonstrate intensive ICT activity, with a large share of the 
total EU ICT activity concentrated in these regions. Furthermore, those 34 regions are themselves 
concentrated in a small number of countries. Only twelve EU Member States (Germany, the UK, 
France, Sweden, Finland, the Netherlands, Belgium, Italy, Ireland, Denmark, Austria and Spain) host 
all of the top 34 regions. Figure 4 illustrates this geographical concentration of ICT activity across 
the EU. 
The study observes also that 2nd and 3rd tier regions tend to be geographically clustered. Some of 
these clusters may include a 1st tier region. Half of the top 34 regions are located in such clusters. 
The other half appears isolated (in geographical terms): mainly 8 capital cities, several important 
locations of ICT R&D and a few remaining regions. This is illustrated, for example, in the case of 
Germany (see Figure 5), the UK (see Figure 6) and France (see Figure 7). 
The landscape of economic activity is often dominated by small areas with highly concentrated 
activities. The geographical concentration of high scoring regions and the high concentration of ICT 
activities do not come as a surprise. It is the predictable result of agglomeration, a process widely 
described in economic literature and also observable in the US (Silicon Valley, North Carolina 
knowledge triangle, Boston route 128) and elsewhere (Bangalore in India or Changzhou in China.). 
Factors such as the spatial proximity of similar and related firms and industries and the general 
tendency of people and economic activity to locate in large cities and economic core regions all lead 
to agglomeration. The agglomeration of R&D, innovation and business activity facilitates local 
knowledge spillovers and fosters the local business system. This is reflected in strong co-location 
patterns of production and research units in close proximity. 
Figure 4: ICT activity in Europe according to EIPE Composite Indicator 
 
Note: The map represents the geographical distribution of the EIPE Composite values across the 1303 European NUTS3 regions. Further 
methodological details can be found in De Prato and Nepelski (2013). 
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Figure 5: Geographical position of EIPEs in Germany 
 
München Kreisfreie Stadt within NUTS2 region Oberbayern (NUTS1: Bayern) 
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Figure 6: Geographical position of EIPEs in the UK 
 
Inner London East within NUTS2 region Inner London (NUTS1: London) 
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Figure 7: Geographical position of EIPEs in France 
Paris within NUTS2 region Ile-de-France (NUTS1: Ile-de-France) 
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2.3 Finding III: Excellence builds on high performance across all activities 
Excellence in ICT is built up of high and balanced performance in all activities, i.e. ICT R&D, 
innovation and business, and in all three characteristics: agglomeration, internationalisation and 
networking. This is illustrated by the top three EIPEs and their performance across the sub-
indicators. According to Figure 8, performance of the individual regions across the three dimensions 
is quite balanced. For example, München Kreisfreie Stadt, number 1 in the overall EIPE comparison, 
ranks 1st in ICT R&D, 3rd in ICT innovation and 4th in ICT business. Similarly, Inner London East holds 
5th, 9th and 1st position in the individual sub-indicators.  
This observation is supported by an in-depth analysis of the European ICT Poles of Excellence 
(Nepelski & De Prato, 2014a). Key locations of ICT activity in Europe like Inner London East or Paris 
exhibit very rich and diverse ICT R&D landscapes with large numbers of universities with high 
scientific output. ICT innovation and business activities also exhibit very strong agglomeration 
characteristics.  
It is worth noting that these locations' high scores are not only driven by sheer numbers, but also 
reflect the high quality of the activities performed there. For example, Computer Science faculties 
belonging to universities based in München Kreisfreie Stadt, Paris or London are highly recognized 
by the business and academic world. The inventive output and products developed by start-ups 
based in these locations are very attractive from the business point of view. This is exemplified by 
the fact that London and Paris are Europe's largest recipients of venture capital funding and that 
they are among the most important destinations for new business investments by ICT firms mainly 
in the software, electronics and computer sectors.  
Another important feature of some of the high-scoring regions is that although they may not be the 
main locations of, for example, R&D or innovation activities, they are the key locations of the global 
corporate control of such activities, which usually takes place outside the region. The prime example 
is London, which has relatively little R&D infrastructure and inventive output, but as it is the key 
place to "do business", it hosts a number of headquarters of multinationals and affiliates of foreign 
firms. These linkages and control over R&D, innovation and business activities dispersed globally, 
turns these regions into melting pots with high levels of internationalisation, which in turn translate 
into strong positions in the global networks of economic activity.  
Figure 8: Performance of the top three EIPEs across ICT activities 
 
Note: The figure represents the performance of the top 3 regions in the EIPE Composite Indicator and three sub-indicators, i.e. ICT R&D, ICT 
Innovation and ICT Business Sub-Indicators. The scale represents a rank among 1303 European NUTS3 regions. Further methodological details 
can be found in De Prato and Nepelski (2013). 
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2.4 Finding IV: Diversity dominates 
A deeper level of analysis of the data carried out in the case studies shows that EIPEs are 
characterised by several commonalities. It also shows they have pronounced differences (Nepelski 
& De Prato, 2014a). Among the commonalities, the concentration observed from a geographical 
perspective is also observable in the activities and the financing of the public and private 
organisations in the regions. However, the regions are also very diverse as regards size (e.g. 
population, area); status (e.g. global cities, capital cities, regional capital cities, etc.); institutions and 
policies (e.g. at national, regional and local level). Not all the regions are neighbours to one or more 
similarly-ranked regions. Proximity is unevenly distributed with some regions being more isolated 
than others. The local industrial composition varies, favouring the development of ICT activity in 
close relation to specific vertical sectors. The current assets of each region appear to be rooted 
deep in time, with their current activities and profiles resulting from a history going back several 
decades: industrial structure, policy decisions, institutional settings, migration and education 
outcomes, etc. 
Regions have various levels of endowment in ICT R&D, innovation and business. Most of the EIPEs 
have global reach, with intense cross-border activities, and have gained a strong hub position in a 
usually very complex web of network connections. However, the internationalisation of each activity 
follows different patterns. Some regions have a more local orientation (within the EU), e.g. Byen 
Kobenhavn, while others, e.g. London, have far reaching connections (US & Asia). Each region has 
developed a different portfolio of partners, resulting in different network structures emerging for 
activities, locations, etc. (Nepelski & De Prato, 2014a).  
All of the above aspects contribute in turn to diversity in specialisation, each region showing one or 
several specific strengths. This impacts the region and results in very differently-balanced EIPE 
profiles. For example, Figure 9 shows the differences in performance of the five regions analysed 
in-depth across the EIPE CI and the ICT R&D, ICT innovation and ICT business rankings (Nepelski & 
De Prato, 2014a). These differences in individual rankings across the sub-indicators give some hints 
as to the composition and details of the European ICT landscape. In particular, it shows how 
different and unique each location is and that all of them have their strengths and weaknesses. 
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Figure 9: Comparison of the performance of Inner London East, Paris, Kreisfreie Stadt 
Darmstadt, Dublin and Byen Kobenhavn 
Note: The graph represents the performance of the top 34 regions in the EIPE Composite Indicator together with the individual rankings 
according to the ICT R&D, ICT Innovation and ICT Business Sub-Indicators. The scale represents a normalized scale with maximum 100 and 
minimum 0. The EIPE ranking is composed of altogether 42 indicators grouped into three dimensions: ICT R&D, ICT Innovation and ICT 
Business. For further methodological details please refer to Annexes of the current report and to the methodological report documenting the 
methodology behind the EIPE ranking (De Prato & Nepelski, 2013). 
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2.5 Finding V: Network position matters 
The results of the project show that all types of networks of ICT activity, i.e. R&D, innovation and 
business, are sparsely connected and the differences between regions are very pronounced. There 
are only very few locations which play central roles in these networks. In addition, these central 
locations are usually very well connected with each other (e.g. Figure 10). This reflects how 
agglomeration forces influence the location of ICT-related activities and the structure of the global 
ICT networks. 
At the individual level, regions exhibit structural differences and hence differ in the role they play in 
the network. In general, we can distinguish different types of nodes in the analysed networks. While 
some locations play an important role in the network because they host much of the corporate 
control over certain activities, others are in the centre of the network because they host intensive 
R&D activities. In all cases, being well connected allows a region to benefit from the flows of ideas 
and knowledge that are transmitted between different actors and locations. For example, the 
French capital is directly connected with 541 individual regions, or 71% of the regions present in the 
full ICT R&D network. Altogether, these regions form nearly 25 000 linkages, i.e. 90% of the 
linkages present in the entire network. This way Paris is directly exposed to the majority of R&D 
activities carried out in any location, which allows it to tap into resources located in distant regions. 
The analysis of the networks of ICT activities also shows that, often, not only the number of 
connections, but also their quality matters when judging the performance of a region. For example, 
looking at ICT R&D networking, one finds that Inner London East belongs to the top hubs of the ICT 
R&D network (Nepelski & De Prato, 2014a). Interestingly, its importance comes more from being 
connected to other key nodes and less from the number of connections. This is mainly the result of 
the composition of its direct neighbourhood that consists of regions that themselves are very well 
connected and embedded within the ICT R&D network. As a result, together with its direct partners, 
London forms a densely connected web of linkages that, in practical terms, covers the lion's share 
of the entire network.  
It is particularly evident that the quality of connections matters for smaller regions. For example, 
Byen Kobenhavn has a strong position in the ICT business network (Nepelski & De Prato, 2014a). Its 
high score results from the fact that the capital of Denmark is an important business destination 
for large ICT multinationals and it seems to play an intermediary role between different parts of the 
network. This is illustrated by the strong connection with Scandinavian countries, on the one hand, 
and the US, on the other. As a result, it can be considered to be a medium-sized node, which plays a 
specific role in linking various parts of the network. 
Summing up, being connected globally is recognized as a crucial determinant of the position of 
individual locations in the global hierarchy. Being central and well-connected in the ICT networks 
has two implications. One concerns the nodes, i.e. individual regions, and the other the entire 
network. Regarding an individual region, being well connected exposes it to a variety of information 
and ideas that flow between the nodes with which it interacts. Thus the region is exposed to a wide 
range of opportunities and has potential access to resources and capabilities that can be combined 
with its own resources. Regarding the entire network, by playing the role of a hub, the strength and 
the quality of a node's connections influences the integrity and robustness of the entire network. 
This in turn, facilitates the flow of information and the combining of resources in different parts of 
the network. In other words, there is a reciprocal feedback effect between the node and the network. 
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Figure 10: Global network of the top locations hosting ICT R&D centres 
Note: Own calculations based on the JRC-IPTS R&D Internationalization Database, 2011. Source: Nepelski and De Prato (2014b). 
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3 Zooming on the top three European ICT Poles of Excellence 
3.1 München Kreisfreie Stadt 
Figure 11 and Table 2 report the performance of München Kreisfreie Stadt (DE212) in each of the 
42 indicators used in the EIPE ranking. These scores are grouped around three dimensions: ICT R&D, 
ICT innovation and ICT business. München Kreisfreie Stadt is ranked in comparison with the 
remaining 1,302 European Nuts 3 regions. For further methodological details, please refer to the 
report documenting the methodology behind the EIPE ranking (De Prato & Nepelski, 2013). 
Figure 11: Performance of München Kreisfreie Stadt across 42 EIPE indicators 
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Table 2: München Kreisfreie Stadt EIPE ID card 
Activity Characteristic Name of Indicator Indicator ID Rank 
Universities ranked in the QS University Ranking AgRD 1 32 
Academic ranking of a Computer Science faculty AgRD 2 10 
Employer ranking of a Computer Science faculty AgRD 3 11 
Citations ranking of a Computer Science faculty AgRD 4 29 
R&D expenditures by ICT firms AgRD 5 5 
ICT FP7 funding AgRD 6 4 
ICT FP7 participations AgRD 7 4 
ICT FP7 funding to SMEs AgRD 8 4 
ICT FP7 participations by SMEs AgRD 9 4 
Location of ICT R&D centres AgRD 10 32 
Ownership of ICT R&D centres AgRD 11 7 
Agglomeration 
Scientific publications in Computer Science AgRD 12 23 
Outward ICT R&D internationalisation IntRD 1 5 Internationalisation 
Inward ICT R&D internationalisation IntRD 2 30 
Degree in ICT R&D network NetRD 1 1 
Closeness centrality in ICT R&D network NetRD 2 1 
Betweenness centrality in ICT R&D network NetRD 3 1 
R
&
D
 
Networking 
Eigenvector centrality in ICT R&D network NetRD 4 1 
Investment in intangibles by ICT firms AgIn 1 48 
Venture Capital financing to ICT firms AgIn 2 14 Agglomeration 
ICT patents AgIn 3 9 
Internationalisation International co-inventions IntIn 1 45 
Degree in ICT innovation network NetIn 1 1 
Closeness centrality ICT innovation network NetIn 2 1 
Betweenness centrality ICT innovation network NetIn 3 1 
In
no
va
tio
n 
Networking 
Eigenvector centrality ICT innovation network NetIn 4 182 
Location of ICT Scoreboard Headquarters AgBuss 1 33 
Ownership of ICT Scoreboard affiliates AgBuss 2 24 
Location of ICT Scoreboard affiliates AgBuss 3 11 
Location of ICT firms AgBuss 4 7 
ICT employment AgBuss 5 13 
Growth in ICT employment AgBuss 6 1265 
Turnover by ICT firms AgBuss 7 19 
Growth in turnover by ICT firms AgBuss 8 1264 
Agglomeration 
New business investments in the ICT sector AgBuss 9 10 
Outward ICT business internationalisation IntBuss 1 34 Internationalisation  
Inward ICT business internationalisation IntBuss 2 18 
In-degree in ICT business network NetBuss 1 4 
Out-degree in ICT business network NetBuss 2 2 
Closeness centrality in ICT business network NetBuss 3 1 
Betweenness centrality in ICT business network NetBuss 4 10 
Bu
si
ne
ss
 
Networking 
Eigenvector centrality in ICT business network NetBuss 5 8 
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München Kreisfreie Stadt – fact sheet 
ICT R&D activities 
Concerning the agglomeration of ICT R&D activity, it can be said that the science and technology 
base of München is very sound. Although the final score is moderated by München's population, the 
city hosts two well-known universities, i.e. Technische Universität and Ludwig-Maximilians-
Universität München. Both institutions are internationally recognized for their academic and 
scientific output. This is complemented by the presence of public institutions, i.e. Fraunhofer 
Geselschaft and Max Planck Geselschaft, and private corporations, i.e. Siemens AG and Infineon AG, 
which have very strong R&D orientation. As a result, München Kreisfreie Stadt not only hosts a 
considerable amount of R&D activity, but is the location for corporate control of R&D carried out 
outside the region. Finally, the strength of its R&D base is confirmed by very high levels of 
participation in FP7 programmes, driven by the universities, public research institutes and private 
companies equally. 
Regarding ICT R&D internationalisation, München scores particularly high on outward 
internationalisation of ICT R&D, mainly due to the presence of large companies, i.e. Siemens AG and 
Infineon AG, which control a large portion of ICT R&D activity. The countries with which München 
maintains the strongest R&D linkages include the US, China, Japan, Switzerland and the UK. Some 
of the international companies which have their R&D centres in München include Magna 
International, Continental, Hitachi, General Electric, Johnson Controls and EADS. 
When looking at ICT R&D networking, München has first position in the ICT R&D network, ahead 
of Paris, Madrid or Attiki. This strong position comes from the fact that research organisations 
based in München are connected to altogether 556 (73%) regions present in the entire network. The 
strongest links are, however, with the major regions in that network, i.e. other key players such as 
Paris and Madrid.  
ICT Innovation activities 
With respect to ICT Innovation agglomeration, due to the presence of large research 
organizations in München, the region scores particularly high in patenting. At the same time, it 
achieves a relatively high position in terms of venture capital funding. Considering its overall rank, 
München's score in investments in intangibles is relatively average, i.e. 48th place.  
Concerning ICT Innovation internationalisation, the level of ICT innovation internationalisation, 
measured by international co-inventions, is not exceptionally high. This comes as a surprise, as the 
region scores considerably higher on the overall number of patents. Thus, while inventive 
performance is driven by sound ICT R&D infrastructure, cross-border technological collaboration is 
related to the behaviour of inventors based in München. With respect to the main international 
partners, foreign inventors who collaborate with München's researchers are generally from Austria, 
the US and Switzerland. 
München emerges as one of the key players in the ICT innovation network among the European 
regions. This is related mainly to the large number of connections that inventors and research 
organizations based in München maintain with inventors located outside the capital of Bavaria. 
Altogether München is connected with 734 or 20% of 3,656 regions from all over the world through 
technological collaboration. What's worth noting, however, is the fact that many regions linked with 
München are in Germany. As they are less central than München itself, this reduces München's 
importance as a network hub. At the same time, however, it guarantees that München brings 
various parts of the network. 
ICT Business activities 
Performance in ICT Business agglomeration also shows that München is one of the key regions 
in Europe as regards ICT business activities. This is mainly indicated by the presence of a number of 
firms based in this city. The fact that top ICT R&D investors have their headquarters in München 
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makes the city an important location of corporate control over business activities carried out not 
only in München, but also in other locations. One of the negative implications of the large size of its 
business base is the fact that München does not record high growth rates of employment or 
turnover, as compared to other European regions.  
The level of ICT business internationalisation of München is relatively high. This is driven mainly 
by the outward orientation of ICT Scoreboard companies based in München, making the city one of 
Europe's global business hubs. Countries that can be considered to be München's major business 
partners include Austria, France, the US and Japan.  
The result of the numerous affiliates based around the world that belong to München's ICT 
Scoreboard companies and the presence of other ICT multinationals in München is that this region 
plays a key role in the ICT business network, as compared with the remaining European regions. 
Above all, the high number of out-going and in-coming linkages places München in the centres of 
the network. Moreover, due to the quality and characteristics of these connections, München can be 
considered to be a global hub in the ICT business network. 
 23 
3.2 Inner London East 
Figure 12 and Table 3 show the performance of Inner London East (UKI12) in each of the 42 
indicators used in the EIPE ranking and grouped around three dimensions, i.e. ICT R&D, ICT 
Innovation and ICT Business. Inner London East is ranked in comparison with the remaining 1,302 
European Nuts 3 regions. For further methodological details, please refer to the report documenting 
the methodology behind the EIPE ranking (De Prato & Nepelski, 2013). A comprehensive analysis of 
the Inner London East case, based on the data collected within the EIPE project, can be found in 
Nepelski & De Prato (2014a). 
Figure 12: Performance of Inner East London across 42 EIPE indicators 
 
 
 24 
Table 3: Inner London East EIPE ID card 
Activity Characteristic Name of Indicator Indicator ID Rank 
Universities ranked in the QS University Ranking AgRD 1 18 
Academic ranking of a Computer Science faculty AgRD 2 7 
Employer ranking of a Computer Science faculty AgRD 3 3 
Citations ranking of a Computer Science faculty AgRD 4 6 
R&D expenditures by ICT firms AgRD 5 7 
ICT FP7 funding AgRD 6 18 
ICT FP7 participations AgRD 7 17 
ICT FP7 funding to SMEs AgRD 8 18 
ICT FP7 participations by SMEs AgRD 9 17 
Location of ICT R&D centres AgRD 10 314 
Ownership of ICT R&D centres AgRD 11 16 
Agglomeration 
Scientific publications in Computer Science AgRD 12 4 
Outward ICT R&D internationalisation IntRD 1 16 
Internationalisation Inward ICT R&D internationalisation IntRD 2 260 
Degree in ICT R&D network NetRD 1 4 
Closeness centrality in ICT R&D network NetRD 2 4 
Betweenness centrality in ICT R&D network NetRD 3 7 
R&
D
 
Networking 
Eigenvector centrality in ICT R&D network NetRD 4 5 
Investment in intangibles by ICT firms AgIn 1 15 
Venture Capital financing to ICT firms AgIn 2 1 Agglomeration 
ICT patents AgIn 3 372 
Internationalisation International co-inventions IntIn 1 561 
Degree in ICT innovation network NetIn 1 50 
Closeness centrality ICT innovation network NetIn 2 30 
Betweenness centrality ICT innovation network NetIn 3 76 
In
no
va
ti
on
 
Networking 
Eigenvector centrality ICT innovation network NetIn 4 11 
Location of ICT Scoreboard Headquarters AgBuss 1 20 
Ownership of ICT Scoreboard affiliates AgBuss 2 6 
Location of ICT Scoreboard affiliates AgBuss 3 1 
Location of ICT firms AgBuss 4 1 
ICT employment AgBuss 5 5 
Growth in ICT employment AgBuss 6 82 
Turnover by ICT firms AgBuss 7 5 
Growth in turnover by ICT firms AgBuss 8 1264 
Agglomeration 
New business investments in the ICT sector AgBuss 9 2 
Outward ICT business internationalisation IntBuss 1 27 
Internationalisation  Inward ICT business internationalisation IntBuss 2 2 
In-degree in ICT business network NetBuss 1 1 
Out-degree in ICT business network NetBuss 2 5 
Closeness centrality in ICT business network NetBuss 3 2 
Betweenness centrality in ICT business network NetBuss 4 4 
Bu
si
ne
ss
 
Networking 
Eigenvector centrality in ICT business network NetBuss 5 1 
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Inner London East – fact sheet 
ICT R&D activities 
Concerning the agglomeration of ICT R&D activity, Figure 12 and Table 3 reveal relatively high 
scores for London, but with some strong differences across various indicators. A large number of 
universities in the global QS University ranking are based in London. Their scientific output is also 
high. Moreover, it is worth noting that, in the opinion of the business world, the Computer Science 
faculties of London universities are among the leading ones. With respect to private R&D 
infrastructure, it is confirmed that London is a very important place for corporate control of R&D 
activities, i.e. R&D spending and ownership of R&D centres. However, the region itself does not 
appear to host many of these private ICT R&D centres. Also, research organizations based in London 
are comparatively modest recipients of ICT FP7 funding. This also applies to participation in FP7 
programmes by organizations and SMEs. 
Regarding ICT R&D internationalisation, London scores very high on outward internationalisation 
of ICT R&D, mainly due to the presence of large companies that control a large portion of ICT R&D 
activity. The US is the main international location of R&D activities for London-based firms. Other 
major non-European locations include India and Brazil. 
When looking at ICT R&D networking, London is one of the top hubs in the ICT R&D network. Its 
importance comes more from being connected to other key nodes and less from the number of 
connections. This is mainly a result of the fact that its direct neighbourhood is composed of other 
regions that themselves are very well connected and embedded within the global ICT R&D network. 
As a result, together with its direct partners, London forms a densely connected web of linkages 
that, in practical terms, covers the lion's share of the entire network. 
ICT innovation activities 
With respect to ICT innovation agglomeration, due to the presence of large ICT firms in London, 
the region scores high in the ranking of investments in intangibles by ICT firms. This is similar to the 
picture that emerges when looking at R&D expenditures. At the same time, London shows a rather 
low level of innovation (as proxied by the number of ICT patent applications). This is, of course, an 
expected consequence of the scarceness of business R&D centres. Nevertheless, the region is a 
vibrant location in terms of the creation and development of new firms. This is exemplified by the 
fact that London remains Europe's number 1 in terms of venture capital funding. Some of the 
companies funded in London and financed through VC funds, e.g. Symbian, succeeded in the 
international markets. Altogether, while London is a major business location and, hence, controls a 
large share of business expenditures on ICT R&D and intangibles, the actual research activities are 
performed outside of the region and this is reflected in its overall innovation performance. 
As regards the level of ICT innovation internationalisation, which is measured by international 
co-inventions, this is not exceptionally high either. This is due to the above-mentioned lack of R&D 
infrastructure, which tends to be located in the neighbouring regions rather than Inner London East 
itself. As in the case of R&D internationalisation, inventors from the US account for the highest 
share of international co-inventions with London-based inventors. Other major countries with which 
London collaborates technologically include Finland, Germany and Belgium. 
As a result of its modest performance in ICT Innovation, London does not have a large number of 
connections with other regions and is not among the key hubs of the ICT innovation network. The 
majority of London's partners in the ICT innovation network include neighbouring regions in the UK, 
and some from further locations, e.g. Finland and the US. However, although London is not among 
the most central European regions in the ICT innovation network and has few connections as 
compared to other key places of ICT activity in Europe, it is connected with strong nodes in the 
wider network. Thus, London's importance does not stem from a large number of connections, but 
rather through being connected to key nodes which are important in the worldwide innovation 
network. This way, it keeps very close to the remaining nodes. 
 26 
ICT Business activities 
Performance in ICT business agglomeration confirms that London is one of the key places in 
Europe and the world for "doing business". This is exemplified by the presence of numerous large 
firms like top ICT R&D investors, companies which belong to the world's largest ICT R&D business 
investors, their affiliates and other ICT firms.  
The image of London as a key business location is confirmed by recent trends in business 
investments. Over the last 15 years, London has been among the major recipients of business 
investments made by ICT firms. The majority of the new ventures were undertaken by firms from 
the software sector. Despite London's high scores in business activity, the growth of employment 
and turnover generated by businesses located in this region has been rather low or negative in the 
recent years. This is probably related to the absolute size of business activity and the resulting 
limited (relative) growth for firms that are already large.  
The strength of London also comes from the business interactions it maintains with other countries 
through the presence of foreign firms and the ownership of affiliates located abroad that belong to 
London-based companies. Thus, consistent with its image as a global business hub, the level of ICT 
business internationalisation in London is very high. In particular, London exhibits a very high 
level of inward ICT business internationalisation: i.e. it attracts companies. Countries with the 
highest number business of affiliates in London include the US, Germany, the Netherlands and 
some Asian countries. 
London is a key hub of the ICT business network. Its importance is confirmed by a high number of 
incoming connections, i.e. firms based outside London which have their affiliates in London. The 
quality and characteristics of these connections make London one of the key intermediary nodes in 
the ICT business network, i.e. a node that links different parts of the network together. In addition, 
the strong position of London in this network is also attributed to the high importance of London's 
direct neighbours. 
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3.3 Paris 
Figure 13 and Table 4 show the performance of Paris (FR101) in each of the 42 indicators used in 
the EIPE ranking and grouped around three dimensions, i.e. ICT R&D, ICT innovation and ICT business. 
Paris is ranked in comparison with the remaining 1,302 European Nuts 3 regions. For further 
methodological details, please refer to the report which documents the methodology behind the 
EIPE ranking (De Prato & Nepelski, 2013). A comprehensive analysis of the Paris case, based on the 
data collected within the EIPE project, can be found in Nepelski & De Prato (2014a). 
Figure 13: Performance of Paris across 42 EIPE indicators 
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Table 4: Paris EIPE ID card 
Activity Characteristic Name of Indicator Indicator ID Rank 
Universities ranked in the QS University Ranking AgRD 1 37 
Academic ranking of a Computer Science faculty AgRD 2 8 
Employer ranking of a Computer Science faculty AgRD 3 8 
Citations ranking of a Computer Science faculty AgRD 4 4 
R&D expenditures by ICT firms AgRD 5 3 
ICT FP7 funding AgRD 6 7 
ICT FP7 participations AgRD 7 7 
ICT FP7 funding to SMEs AgRD 8 7 
ICT FP7 participations by SMEs AgRD 9 7 
Location of ICT R&D centres AgRD 10 78 
Ownership of ICT R&D centres AgRD 11 4 
Agglomeration 
Scientific publications in Computer Science AgRD 12 13 
Outward ICT R&D internationalisation IntRD 1 4 
Internationalisation 
Inward ICT R&D internationalisation IntRD 2 86 
Degree in ICT R&D network NetRD 1 2 
Closeness centrality in ICT R&D network NetRD 2 2 
Betweenness centrality in ICT R&D network NetRD 3 2 
R
&
D
 
Networking 
Eigenvector centrality in ICT R&D network NetRD 4 2 
Investment in intangibles by ICT firms AgIn 1 3 
Venture Capital financing to ICT firms AgIn 2 2 Agglomeration 
ICT patents AgIn 3 49 
Internationalisation International co-inventions IntIn 1 121 
Degree in ICT innovation network NetIn 1 5 
Closeness centrality ICT innovation network NetIn 2 5 
Betweenness centrality ICT innovation network NetIn 3 6 
In
no
va
tio
n 
Networking 
Eigenvector centrality ICT innovation network NetIn 4 19 
Location of ICT Scoreboard Headquarters AgBuss 1 26 
Ownership of ICT Scoreboard affiliates AgBuss 2 30 
Location of ICT Scoreboard affiliates AgBuss 3 60 
Location of ICT firms AgBuss 4 8 
ICT employment AgBuss 5 2 
Growth in ICT employment AgBuss 6 82 
Turnover by ICT firms AgBuss 7 2 
Growth in turnover by ICT firms AgBuss 8 90 
Agglomeration 
New business investments in the ICT sector AgBuss 9 3 
Outward ICT business internationalisation IntBuss 1 20 
Internationalisation  
Inward ICT business internationalisation IntBuss 2 47 
In-degree in ICT business network NetBuss 1 14 
Out-degree in ICT business network NetBuss 2 3 
Closeness centrality in ICT business network NetBuss 3 5 
Betweenness centrality in ICT business network NetBuss 4 3 
Bu
si
ne
ss
 
Networking 
Eigenvector centrality in ICT business network NetBuss 5 4 
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Paris – fact sheet 
ICT R&D activities 
As regards the agglomeration of ICT R&D activity in Paris, a thorough analysis of the data 
collected in the EIPE project shows that its ICT R&D landscape is very rich, but there are some 
strong differences across various indicators. For example, many universities ranked in the global QS 
university are based in Paris. In addition, these universities rank very high in a global comparison. 
The high citation ranking reflects the high quality of research conducted at Paris' universities. Paris 
is one of the main recipients of FP7 funding among the European regions. One can also observe a 
relatively high participation in FP7 programmes by private companies and SMEs based in Paris. Like 
other global cities, e.g. London, the presence of large multinational ICT companies makes Paris an 
important location for corporate control of ICT R&D activities (R&D spending and ownership of R&D 
centres). However, as the actual R&D mostly takes place outside Paris, the French capital does not 
score high in terms of location of ICT R&D activities, as compared to other regions. 
In terms of ICT R&D internationalisation, Paris holds a very strong position, particularly in 
reaching outward. However, its scores are significantly lower for inward ICT R&D internationalisation. 
This is related to the above-mentioned characteristics of business ICT R&D infrastructure in Paris, i.e. 
while many R&D centres are owned by companies based in Paris, the French capital is not among 
the top regions in terms of the number of ICT R&D centres. 
With respect to the position of Paris in the ICT R&D network, the French capital is Nr 2, just behind 
Munich. This strong position is a result of being directly connected with nearly two thirds of all the 
European regions that participate in ICT R&D projects at the European level. Thus, Paris is one of the 
key players in the ICT R&D landscape in Europe and influences the flow of knowledge between the 
European regions and the integrity of the ICT R&D network. Due to its central position in the 
network, as compared with regions like Kreisfreie Stadt München, Madrid, Attiki, Roma and Inner 
London East, Paris can be considered to be one of the strongest hubs of the ICT R&D network. 
ICT Innovation  
Regarding ICT innovation agglomeration, because Paris hosts a number of multinational and 
large ICT companies, it scores very high in investments in intangibles by private businesses. This is 
also consistent with its high score in the control of business ICT R&D expenditures. Although Paris is 
not among the top regions in terms of the number of ICT R&D locations, it still performs very well 
when R&D output is considered, i.e. it is among the top 50 EU regions in ICT patenting intensity. 
Moreover, inventive activity is also reflected in the numbers of new firms that are created. 
Immediately following Inner London East, Paris is Europe's number 2 in terms of venture capital 
funding. Large firms based in Paris that attracted most private investments over the last decade 
are active in technological fields such as the provision of internet access, development of 4G 
semiconductor technology or e-marketing and Internet-based technologies. 
Concerning ICT innovation internationalisation, proxied by the number of international co-
inventions, one can observe that Paris scores relatively low. This is not only related to its small 
inventive output. Whereas Paris comes 49th in terms of patent numbers, it only came 121st in the 
international co-patenting indicator. Thus, while inventive performance is a function of the existence 
of ICT R&D infrastructure, international co-inventing is likely to be related to the behaviour of Paris-
based inventors. With respect to the origin of foreign technological collaboration partners, the US, 
Germany, the UK and Switzerland account for the highest share of international co-inventions with 
Paris-based inventors. 
The analysis of Paris's position in the ICT innovation network reveals that it scores high in nearly 
all the centrality rankings considered, which places it among the top hubs of the ICT R&D network. 
This strong position stems mainly from the large number of connections it has with other regions. 
However, the quality of the connections, i.e. how well Paris' neighbours are connected, lowers the 
overall score. This is related to the fact that many of its partners are not among the most important 
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nodes in the network. In practical terms, the most intensive technological collaboration relationships 
are those with other French regions, and the connections between Paris and regions outside France 
are less strong. 
ICT Business 
Like other global cities, Paris is one of the most important ICT Business agglomerations overall 
in Europe. Looking at the details, however, reveals a more uneven picture. For example, although 
Paris comes 20th in terms of the location of the top ICT R&D investors, it is Europe's Nr 1 in terms of 
the location of ICT firms and the affiliates of the top ICT R&D investors. In other words, Paris's ICT 
business landscape is characterised mostly by small and medium-sized companies with some large 
global ICT firms. However, the level of employment and turnover generated by ICT firms based in 
Paris is very high and, in addition, it is an important destination for new business investments by ICT 
firms (2nd after Inner London East). The majority of these investments are made by firms active in 
sectors such as software, electronics and computer manufacturing. As in the case of other large 
agglomerations of business activity, firms based in Paris do not show exceptionally high growth 
rates. 
Regarding ICT business internationalisation, consistent with its image as a global business hub, 
ICT business activity in Paris is very international. However, one can observe different patterns with 
respect to inward and outward internationalisation. Whereas the former is relatively low, the latter 
is considerably higher. Thus, while companies based in Paris are active in terms of locating 
subsidiaries outside France, the French capital is not one of the prime locations for doing business 
in Europe for foreign companies. For example, in Paris there are only 108 affiliates belonging to 
non-French top ICT R&D investors, as compared to 487 affiliates of non-UK top ICT R&D investors 
in Inner London East. 
Finally, considering the ICT business network, Paris can be considered to be one of the hubs of 
the global ICT business network. However, as noted above, this strong position is mainly driven by 
the number of outgoing connections that top ICT R&D investors based in Paris maintain with other 
regions. It can also be observed that a number of Paris' neighbouring regions are themselves very 
important nodes in the ICT business network. This additionally reinforces the role of Paris in the 
global ICT business network. The list of regions with which Paris has strong business relationships 
includes a number of ICT hotspots from the US, Europe and Japan. This, as a result, strengthens the 
position of Paris as an intermediary that links different parts of the network together. 
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4 Implications 
The policy implications of the EIPE project stem first of all from two extracts of the 2009 
Communication of the Commission (EC, 2009): 
• The first states "Europe has relatively few world-recognised ICT poles of excellence." (p.4) 
• The second anticipates "a landscape where, by 2020 (…) Europe has nurtured an additional 
five ICT poles of world-class excellence, measured by private and public investments in the 
pole" (p.11). 
The evidence collected by the EIPE study confirms the first statement that excellence is scarce and 
that Europe hosts few locations intensively engaged in ICT activities. But this is similar to other 
countries or continents, e.g. the US or Asia. The EIPE ranking indicates there are three 1st tier EIPEs. 
A second and third tier group of regions participate strongly in the overall system, sometimes in 
close geographical proximity with the top performing ones. However, there are only 34 of these 
strong regions out of a total of 1,303 European regions. This "scarcity of excellence" poses a 
challenge to the ambition that 5 additional EIPEs should emerge. 
It is not so much the resulting performance that makes this goal difficult, but rather the 
foundations on which excellence has been built. Both the EIPE general ranking of all EU regions, as 
well as the cases observed more closely in the study, show that excellence builds on long-standing 
assets that may vary from region to region but always reflect a history of several decades. The 
exclusive assets of global or capital cities, a deeply-rooted industrial tissue, the (sometimes 
unexpected) long-term outcomes of policies, the presence and development of major players such 
as educational institutions and large firms - all these deeply rooted aspects have combined over 
time to produce the intense ICT performance of just a few regions today. 
The "EIPE nurturing" option 
Scientific literature and local stakeholders usually claim that the emergence of Poles of Excellence 
is not a matter of policy-making, but of business, including the existence of one or several vertical 
markets to serve. Does this mean that policy has nothing to offer to ICT Poles of Excellence? This 
conclusion would fall short of the reality. 
First, ICT Poles of Excellence emerge from the study as important, if not essential parts of ICT 
activity in Europe. Paradoxically, these world-class locations usually receive national and local 
acknowledgement and support, but not that much at the European level. 
The first eleven locations at least of the EIPE ranking (1st and 2d tier) deserve some policy 
nurturing at European level, for which there is a range of options: 
• Aquire a much deeper knowledge of each EIPE performance, profile and dynamics; 
• Foment strong and public acknowledgement and public image of their high level of 
excellence; 
• Include EIPEs in the European ICT-related growth strategies, 
• Provide specific business conditions including those related to human resources and 
mobility; 
• Give priority support to global reach and networking; 
• Put in place supportive demand-side policies. 
This range of policies must be tailored to the specific characteristics of each existing EIPE, while 
acknowledging and supporting an European ICT Poles of Excellence vision, mainly justified by the  
efficiency benefits expected from agglomeration and the role of global hubs (network centrality).  
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The "Raising performance" option 
Second, aiming to raise the performance of the thirty-one 2nd and 3rd tier regions of the EIPE 
ranking might also be rewarding. Taking up again the ambitions of the 2009 Communication, there 
might be room here for the progressive emergence of additional top-ranking 1st tier Poles. These 31 
regions often have unbalanced or "average" strengths and weaknesses. A much deeper knowledge 
of their performance, profile and dynamics could allow tailored support to push them up the EIPE 
excellence scale.  
Aspects of geographical proximity (to other high-performing regions), global reach and selective 
networking will probably also be key. The "Raising performance" option might be seen as an 
optimistic bet, but considering the importance of historical assets in the building-up of EIPEs, it 
seems reasonable to exploit and improve existing foundations rather than starting from zero. 
As regards the above "nurturing" option, the policy rationale relies on the expected gains in 
efficiency deriving from agglomeration and network centrality, and opts for concentration. However, 
policy support could also be given across a wider geographical spread. It could also be beneficial to 
investigate some aspects of the top 34 – for example, the weak performance of Madrid, the 
claimed emergence of Berlin, the articulation between capital cities of the Nordic countries, the 
reinforcement of the South-East corridor in France or the Ruhr region in Germany, etc. Improving 
the performance of Eastern Europe appears to be on another scale, where probably another 
rationale should be applied (e.g. cohesion policies). 
Still, it is important to note that, at least as regards what is revealed by the EIPE case studies, no 
homogeneous policy has emerged as the optimal path towards improving performance. The policies 
observed range from hands-on sectorial push to hands-off "image-supportive" policies, and from 
business conditions improvement to spatially-bound efforts (science parks, clusters, etc.). Usually, 
these policies are themselves anchored in strong national and local institutional frameworks, which 
explain at least partly the policy options available. The scarcity of policy impact evaluation makes it 
even more difficult to choose. 
The "European ICT innovation System" option 
Leaving aside the above two policy implications, both focused on the fate of the EIPE as individual 
locations, the same EIPE observations could be beneficial within a more systemic perspective that 
questions the pattern of the overall European ICT innovation system and its position at global level. 
The fact that 34 EIPEs have been identified in Germany, UK, France and to a lesser extent in 9 
additional western EU economies, gives rise to several competing interpretations. For example, one 
could say that several "national ICT champions" continue to compete on the European market (or 
they may be a quasi-monopolistic situation). Alternatively, several separate global networks could 
be seen to co-exist, with a visible and active presence in Europe, developing independent capacities 
and products for separate markets. Finally, EIPEs could be seen as the main hubs of a global multi-
centred network, with internal interdependencies within one global market; etc. 
The data on EIPEs is inconclusive on these aspects but by investigating the whole of Europe and 
identifying EIPEs and their hosting regions, the study offers a unique set of insights into the pattern 
and relations within the European ICT Innovation System. It identifies its main players, their 
performance, their distribution, and their networks. This information can be used to support 
European policies which aim to reinforce research and innovation at European level. As expressed in 
the 2009 Communication:  "A more efficient and systemic strategy for ICT R&D&I must address 
both supply and demand, cutting across the innovation cycle and 'knowledge triangle' with more 
user-producer interactions and better interlinking of policies at regional, national and EU level – in 
line with EU's broad-based innovation strategy and building on the European Research Area." (p.5). 
The EIPE study results can confidently contribute to this ambition. 
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5 Methodological annex 
This annex presents a short description of the methodology used in the EIPE project. The full 
methodological description can be found in the previous two EIPE reports, which contain a definition 
of EIPE (Nepelski & De Prato, 2013) and an elaboration of the methodology for an empirical 
identification of EIPE (De Prato & Nepelski, 2013). 
 
5.1 EIPE indicators 
Table 5 shows the organisation of the EIPE indicators around three activities (R&D, Innovation and 
Business) and their three characteristics, as observed in this study. This is simply a visual tool to 
capture the overall organization and labelling of the indicators. 
Table 5: An overview of groups of indicators for the measurement of activities and 
characteristics of EIPE 
ICT activities 
Characteristics R&D Innovation Business 
Agglomeration 
Agglomeration of 
R&D activities 
AgRD 
Agglomeration of 
Innovation activities 
AgIn 
Agglomeration of 
Business activities 
AgBuss 
Internationalisation 
Internationalisation of 
R&D activities 
IntRD 
Internationalisation of 
Innovation activities: 
IntIn 
Internationalisation of 
R&D activities: 
IntBuss 
Networking 
Networking of 
R&D activities 
NetRD 
Networking of 
Innovation activities 
NetIn 
Networking of 
Business activities 
NetBuss 
 
The full list of EIPE indicators meeting the characteristics specified by the definition, framework and 
criteria, can be found in Table 6. These indicators and their characteristics are further described in 
the methodological report (De Prato & Nepelski, 2013).  
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Table 6: Overview of the EIPE indicators: the EIPE ID card 
Activity Characteristic Name of Indicator Indicator ID Nr 
Universities ranked in the QS University Ranking AgRD 1 1 
Academic ranking of a Computer Science faculty AgRD 2 2 
Employer ranking of a Computer Science faculty AgRD 3 3 
Citations ranking of a Computer Science faculty AgRD 4 4 
R&D expenditures by ICT firms AgRD 5 5 
FP7 funding to private organisations AgRD 6 6 
FP7 participations AgRD 7 7 
FP7 funding to SMEs AgRD 8 8 
FP7 participations by SMEs AgRD 9 9 
Location of ICT R&D centres AgRD 10 10 
Ownership of ICT R&D centres AgRD 11 11 
Agglomeration 
Scientific publications in Computer Science AgRD 12 12 
Outward ICT R&D internationalisation IntRD 1 13 Internationalisation 
Inward ICT R&D internationalisation IntRD 2 14 
Degree in ICT R&D network NetRD 1 15 
Closeness centrality in ICT R&D network NetRD 2 16 
Betweenness centrality in ICT R&D network NetRD 3 17 
R
&
D
 
Networking 
Eigenvector centrality in ICT R&D network NetRD 4 18 
Investment in intangibles by ICT firms AgIn 1 19 
Venture Capital financing to ICT firms AgIn 2 20 Agglomeration 
ICT patents AgIn 3 21 
Internationalisation International co-inventions IntIn 1 22 
Degree in ICT innovation network NetIn 1 23 
Closeness centrality ICT innovation network NetIn 2 24 
Betweenness centrality ICT innovation network NetIn 3 25 
In
no
va
tio
n 
Networking 
Eigenvector centrality ICT innovation network NetIn 4 26 
Location of ICT Scoreboard Headquarters AgBuss 1 27 
Ownership of ICT Scoreboard affiliates AgBuss 2 28 
Location of ICT Scoreboard affiliates AgBuss 3 29 
Location of ICT firms AgBuss 4 30 
ICT employment AgBuss 5 31 
Growth in ICT employment AgBuss 6 32 
Turnover by ICT firms AgBuss 7 33 
Growth in turnover by ICT firms AgBuss 8 34 
Agglomeration 
New business investments in the ICT sector AgBuss 9 35 
Outward ICT business internationalisation IntBuss 1 36 Internationalisation  
Inward ICT business internationalisation IntBuss 2 37 
In-degree in ICT business network NetBuss 1 38 
Out-degree in ICT business network NetBuss 2 39 
Closeness centrality in ICT business network NetBuss 3 40 
Betweenness centrality in ICT business network NetBuss 4 41 
Bu
si
ne
ss
 
Networking 
Eigenvector centrality in ICT business network NetBuss 5 42 
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5.2 Composite indicators 
The selected indicators, their measurement and the resulting multiple rankings represent an 
abundance and diversity of information that is impossible to analyse at first glance. In order to 
provide synthesised comparable results for further analysis and interpretation, the information 
contained in individual indicators needs to be aggregated. This is done by constructing, step by step, 
a final composite EIPE indicator and sub-indicators reflecting three dimensions of ICT activity, i.e. 
R&D, innovation and business.  
Normalization and rescaling of data 
Before aggregating the information, one needs to deal with the problem that most indicators are 
incommensurate with others, and have different measurement units. For example, the number of 
patent applications is expressed per capita, while the share of ICT R&D centres owned by companies 
from a region and located there is expressed as a percentage of the total number of R&D centres 
owned by companies from a region.  
To deal with this problem, indicators are made comparable by converting them to the same 
measurement scale, by transforming them into pure, dimensionless numbers (OECD-JRC, 2008). 
This is a normalization process. After this, composite indicators are constructed. Below both 
methodologies applied in this study are described in detail. 
In order to normalise the data used in this study, a standardization method, i.e. z-scores, is used  
(EC-JRC, 2005). The advantage of z-scores over other normalisation methods is that an indicator 
with extreme values will have an intrinsically greater effect on the composite indicator. This 
behaviour is desirable in the current study, as it looks for excellent performance across a large 
number of areas.  
In the next steps, the normalized scores are further rescaled in order to avoid negative scores and 
to ensure the incorporation of the variability of the indicators in the results. This is done through the 
minmax rescaling procedure. 
European ICT Poles of Excellence Composite Indicators 
When it comes to constructing the Composite Indicator to aggregate all measurements for the 
elaboration of a final ranking of EIPE, there are two steps:  
i. Composite sub-indicators are created, one for each of the activities: R&D, Innovation and 
Business.  
ii. Then an EIPE composite indicator is constructed, aggregating the values of the three earlier 
sub-indicators into a final one.  
An important issue related to the construction of composite indicators is weighting. Unfortunately, 
no agreed methodology exists for weightng individual indicators (EC-JRC, 2005). In the context of 
the current study, the choice of a weighting scheme is not easy, as there is no theoretical 
framework that could say which indicator would be more influential than others. Equal weighting is 
therefore used in the process of constructing composite indicators.  
Three intermediate sub-indicators are organized for each of the three activities defined in the 
second EIPE Report (De Prato & Nepelski, 2013), i.e.: 
• R&D sub-indicator, 
• Innovation sub-indicator, 
• Business sub-indicator. 
In the second step, all information is synthesised into one composite indicator by aggregating the 
values of the three earlier sub-indicators. Sub-indicator values are equally weighted. The values of 
the final index are standardized with the MiniMax method. 
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5.3 Data Sources 
This section summarises eight databases that have been the primary data sources used to 
elaborate the indicators and measurements of EIPE. For a detailed description of each data source 
and the indicators please refer to the EIPE methodological report (Nepelski & De Prato, 2013). 
5.3.1 QS World University Rankings by QS 
The Computer Science and Electronic Faculties rankings originate from the QS World University 
Rankings®, which was formed in 2008. The QS World University Rankings® currently considers over 
2,000 and evaluates over 700 universities in the world, ranking the top 400.  
Based on natural groupings, response levels and expert advice, the ranking includes 52 subject 
disciplines among which there is the Computer Science subject considered appropriate for the EIPE 
study. The faculties are ranked based on Academic and Employer reputation and Citations per 
Faculty. 
5.3.2 FP7 database by EC DG Connect 
The Framework Programmes for Research and Technological Development, also called Framework 
Programmes or abbreviated FP1 through FP8, are funding programmes created by the European 
Union in order to support and encourage research in the European Research Area (ERA). FP7 spans 
through the period between 2007 and 2013. 
The analysis of the Framework Programme 7 programmes and participants is based on the 
database provided by the DG Connect in November 2011, which is not available publically. In the 
current report, information on the FP7 is used and concerns only the Information and 
communication technologies (ICT) areas. The list of instruments through which projects were 
financed includes: CSA-ERA-PLUS, CSA-CA, CP-SICA-INFSO, CP-FP-INFSO-FET, CSA-SA, CP-IP, NoE, 
CP-CSA, CP-IP-INFSO-FET, CP-FP-INFSO, CP-FP, CSA-SA-INFSO-FET and CSA-CA-INFSO-FET. 
5.3.3 Bibliometrics: Web of Science by Thomson Reuters 
Web of Science is an online academic citation index provided by Thomson Reuters. It is designed for 
providing access to multiple databases, cross-disciplinary research, and in-depth exploration of 
specialized subfields within an academic or scientific discipline. Regarding the coverage, it 
encompasses over 11,000 journals selected on the basis of impact evaluations. Coverage includes 
the sciences, social sciences, arts, and humanities, and across disciplines. For the purpose of the 
EIPE exercise, journals classified in the Computer Science research area are considered. 
5.3.4 ICT R&D centres locations: Design Activity Tool by IHS iSuppli 
The data used for the purpose of identification of R&D centre locations originates from the 2011 
IHS iSuppli database, a company-level dataset dedicated to observe the internationalization of R&D. 
It includes a list of R&D centres belonging to a number of high-tech companies together with their 
exact location and additional information on the type of R&D activity performed in these centres. 
The data on R&D locations was collected by IHS iSuppli, an industry consultancy, with the aim of 
mapping R&D locations and activities of companies considered as the major semiconductor 
influencers, i.e. the main users of semiconductors or, in other words the largest manufacturers of 
applied electronic and microelectronic products.  
5.3.5 European Investment Monitor by Ernst & Young 
The European Investment Monitor (EIM) collects information on investments in Europe by companies 
from all over the world, except for investments in the home country. Since 1997, data is collected 
for all European countries and is published on a quarterly basis. Up to 2011, it includes over 40,000 
observations. The EIM identifies the project-based foreign inward investment announcements that 
are new, expanding, or co-located in an international context. 
 37 
5.3.6 Patent data: REGPAT by OECD 
The OECD REGPAT database presents patent data that have been linked to NUTS3 regions according 
to the addresses of the applicants and inventors. The data have been regionalised at a very detailed 
level so that more than 2 000 regions are covered across OECD countries.  
5.3.7 Company level information: ORBIS by Bureau Van Dijk 
Corporate Innovation, R&D and ownership structure information is retrieved by the JRC-IPTS 
Information Society Unit and contains comprehensive information on around 600 individual 
multinational firms. In general, concerning the company information, it includes among others such 
indicators as company name and sector of activity (NACE 4 digits), location of the company at 
detailed geographical level (city and/or NUTS2 region), structure of ownership, balance sheet data 
(assets, capital stock, number of employees, etc.) and R&D expenditures. 
This information was combines information included in the following sources: 
• The 2011 "EU Industrial R&D Investment Scoreboard", which presents information on the 
top 1000 EU companies and 1000 non-EU companies investing in R&D in 2010. The 
Scoreboard includes data on R&D investment along with other economic and financial data 
from the last four financial years.1 
• ORBIS (Bureau Van Dijk), which contains comprehensive information on companies 
worldwide.  
Regarding the selection of companies out of the ORBIS database and the construction of indicators 
on the number of employees, turnover, intangible and R&D expenditures at the NUTS 3 level, the 
following criteria were applied: 
• Geographic coverage: EU 27; 
• The ICT industry was defined according to the NACE Rev 2 definition of the ICT sector 
(OECD, 2007);  
• Company status: Active companies; 
• Type of entities: Industrial companies  
• In order to avoid double-counting, separate searches were run using a filter on consolidation 
code. First, companies with consolidated accounts only and then companies with 
unconsolidated accounts only were selected. 
• Time coverage between and 2011, the last available date.  
5.3.8 Venture Capital: Venture Source by Dow Jones. 
Dow Jones VentureSource provides comprehensive data on venture-backed and private equity-
backed companies – including their investors and executives – in every region, industry sector and 
stage of development throughout the world. This database contains information on venture capital 
transactions, the financed companies and the financing firms. The data are largely self-reported y 
VC firms, but several plausibility checks are conducted by the database providers. According to 
Kaplan et al. (2002), who provide a detailed overview of this database and compare it with an 
alternative source of information which is Venture Economics, the VentureSource data are generally 
more reliable, more complete, and less biased than the Venture Economics data. 
 
 
 
                                                        
1  More information under: http://iri.jrc.ec.europa.eu/research/scoreboard_2010.htm (last accessed 
01.02.2012).  
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